Abstract-The paper promotes Smart Home Electricity Management System using Cloud Computing (SHEMS). Through the Internet it can collect on-line data power consumption, and can manipulate the power supply of the connected electrical appliances. In addition, it can generate daily, monthly and yearly reports on cost and kilo-watt per hour usage of each appliances/loads connected to the system. Thus, it enables the consumer or establishment to keep track the real-time power consumption which allows users to save electrical energy.
Cloud Computing and Smart Home concepts. It controls and monitors the home appliances via the World Wide Web but it lacks the consumption computation of the appliances connected [5] . In another project by Liang, Fu, and Wu they explored the same concept which can monitor and control appliances through embedded microprocessors and be displayed on terminals [6] . However, efficient and full utilization of Smart Home and Cloud Computing are still not fully maximized yet.
In the work by Adao, Antunes, and Grilo they developed a web-based control and notification for home automation alarm systems. It proves that it is possible to obtain low cost alarm systems and control monitor solution for home owners. Conversely, the said project focuses on the implementation of smart home with alarm system but it cannot be accessed remotely [7] . Consequently, Khiyal, Khan, and Shehzadi conducted similar study which is Short Message Service (SMS) based but they just simulated the control of home appliances remotely and provided security when the user is away from the place. Also, it has no features on monitoring the energy consumption [8] . Thus, in this study the authors attempted to focus on the full integration of Cloud Computing and Smart Home concepts.
II. THE DEVELOPED SYSTEM
The SHEMS consists of a Controller (Web server), website, hardware interface and the software application for monitoring the electrical switch control. The developed system is integrated with an electricity flow switch which control the appliance switching on and switching off remotely. The real time monitoring of the overall electricity consumption in terms of per Kilowatt hour (KWH) and its cost (equivalent price of KWH consumed) are presented in graphical reports. This feature may encourage households to be watchful on energy consumption.
The said system can shut out access from anyone who will attempt and explore it with no recognized code. This mechanism protects SHEMS from those who will try to gain unauthorized access that will violate its security, interfere its availability, data integrity and its confidentiality. SHEMS integrates Virtual Private Network (VPN). It authenticates the remote access and utilizes encryption techniques to ensure its security [9] . Fig. 1 shows the System Architecture. The users can access the system through a remote PC or smartphone connected to the Internet. The designed user interface to control and monitor the system is a web based application which is installed in the database server (controller). The said controller transmits the signals to the electrical switches interface. This interface together with the controller uses a coding protocol (all switched on/ all switched off/-state per port) for communication. Then, the load (electric outlet) captures the appropriate command whether switched off or switched on. The system's website displays the electricity consumption information and this information came from the monitoring interface which gets its data from the sub meter's signal. To ensure the reliability of service, the controller, interface, and load are all connected to the Uninterruptable Power Supply (UPS). The pulses coming from the electric sub meter is directed to the monitoring hardware interface labeled as #3. This interface transmits the signals into the Controller (#2) via RS 232 serial port. The Controller which serves as the Web server, is also connected to the Electrical switches labeled as #5 and #4 via Parallel port to utilize the electricity flow on the four (4) ports controlled by relays (#4) C. Hardware Fig. 3 shows electronic switches included in the system to utilize the electric flow control (switch on and off). The maximum capacity of each electronic switch in the system is 10 Amperes. It can be upgraded into higher capacity electronic switches without affecting the software application controlling it. 
A. System Architecture

D. Software
The software is developed in C# programming language and Microsoft Visual Studio (MVS).
Moreover, to emphasize user friendliness, Macromedia Dreamweaver and PHP are used for the Graphical User Interface (GUI) of the system's website. Fig. 5 shows the interface where the user can switch on and off the devices plugged in to the four (4) ports of the developed system. 
III. RESEARCH METHODS AND TECHNIQUES
On the implementation and testing of SHEMS, certain materials and procedures are provided and conducted to achieve the desired output. (4) sections such as system functionality, system usefulness, system effectiveness, and system acceptability. The respondents evaluated the developed System using the five-point rating scale which is based on the likert scale on Table I. A system response test is also conducted to measure its response time using different Internet connection technology.
IV. RESULTS AND DISCUSSIONS
The following results depicted on Table II and Table III are based on the 5-point rating likert scale on Table I . Table II shows the assessment by the Faculty members and the Electricians on the developed system. Given the highest point of 4.75 on effectiveness, the safeness of controlling the electrical devices is rated as excellent by the respondents. With the obtained overall weighted mean (WM) of 4.43, the performance of the developed system was rated as Very Good (VG). This implies that the developed system provides a better and much safer way of managing electricity use.
As part of the study, the researchers also tried to find out if there are significant differences in the evaluation of the Faculty members and Electricians. Table IV illustrates the System response time using different types of Internet connection. The port commands are represented by 1(on) and 0 (off). Each command is tested using three types of Internet connection such as Broadband stick, Wireless Canopy, and Direct Subscriber Line (DSL). With the fastest average response time of 1.2 seconds, the system connected to DSL is recommended to be used if the system will be fully implemented commercially. Table V presents System response time using different types of Internet connection per monitoring interfaces. The same three types of Internet connection technology are used for the simulation. At the end of the simulation, the system with DSL connection still got the fastest response time. 
V. CONCLUSION AND FUTURE WORKS
After the experiment and the analysis of the data based on the survey conducted, the proponents concluded that the Smart Home Electricity Management System (SHEMS) complies the features needed in facilitating the control of electrical system remotely. The performance of the system as evaluated by the faculty members and the electricians is proven to be acceptable according to their preferences. Based on the data obtained by the proponents, there is no significant difference in the assessment rating given by the two (2) groups of respondents.
In the future, the authors will extend the work on using Arduino Programmable Module for the hardware interfaces to add more flexibility and efficiency. In addition, there should be audit trail to record the users account history. It is also recommended that the system should be implemented with faster computer processor and Internet connection to the main web server. 
